
© 2023 Electric Power Research Institute, Inc. All rights reserved.w w w . e p r i . c o m

Scott Hume
Technical Executive

EPRI

20th April 2023

Sand Thermal Energy 

Storage (SandTES) Pilot 

Design - DE-FE0032024

FECM / NETL 

Spring R&D Project Review Meeting

http://www.epri.com/
https://www.linkedin.com/company/epri
https://www.facebook.com/EPRI/
https://twitter.com/EPRINews


© 2023 Electric Power Research Institute, Inc. All rights reserved.2

Objectives

Phase I: Perform a feasibility conceptual 
study on the integration of a 10 MWhe 
{ŀƴŘ¢9{ ǎȅǎǘŜƳ ǘƻ {ƻǳǘƘŜǊƴΩǎ Ŏƻŀƭ-fired 
Plant Gaston.

Phase II:Perform a pre-front-end 
engineering and design for a next-step pilot 
at Plant Gaston. By enacting the pilot, 
SandTES will advance to Technology 
Readiness Level (TRL) 6 and enable 
commercial readiness by 2030.

ÅPhase I 

ÅAwarded: 03/01/2021

ÅFunding: $249k

ÅTimeline: 03/01/2021ς02/28/2022

ÅPhase II 

ÅAwarded: 03/01/2021

ÅFunding: $995k

ÅTimeline: 09/01/2022ς08/31/2023

ÅSite Host:{ƻǳǘƘŜǊƴΩǎPlant Gaston

ÅTeam: EPRI (prime), Andritz, CDM Smith, 
Southern Company, and Technische 
Universität Wien (TUW)

Sand Thermal Energy Storage ( SandTES) Pilot Design
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SandTESOverview
How It Works:

Heat from a thermal plant or electricity transferred to 
and from sand in a counter-current bubbling-bed heat 
exchanger to generate steam for a steam turbine 
generator.

Benefits: Challenges:

ÅLow-cost material with 
high availability: 
$46/tonne
ÅSmall plant footprint
ÅSystem inertia
ÅZero fire risk

ÅHeat transfer process is 
more complex with a 
solid material
ÅRequires extensive solids 
handling equipment that 
may introduce reliability 
issues

Applications: Vital Statistics

Integration with existing thermal power plants or 
pumped heat energy storage systems AC RTE: 35ς45% TRL: 5

Life: 30 years
Largest 
Pilot: 280 kWth

Courtesy of Technische Universität Wien 
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SandTES Heat Exchanger Operation

Sand is mildly 
fluidized

Sand is not 
elutriated

Sand flows 
countercurent

Heat transfer 
enhancement
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Overall System Operation
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Phase II Goals

ÁFit into the existing infrastructure and footprint for the Concrete TES (CTES) 
Ҧ Proposed concept fits seamlessly, reducing risk and cost ςa significant 
portion of the next-step pilot cost would have been constructing 
infrastructure (>$2.5M)

Á[ŀǊƎŜ ŜƴƻǳƎƘ ǘƻ ŀŘǾŀƴŎŜ {ŀƴŘ¢9{ ǘƻ ¢w[ с Ҧ 1 MWe with 10 hours duration 
was chosen to achieve TRL 6. This is a scale up by factor of ~10. 10 hours was 
chosen to illustrate the capability to go to longer durations.

Á¢ǿƻ ǘŀƴƪ ƻǊ ŦƻǳǊ ǘŀƴƪΚ Ҧ Two-tank design chosen to reduce costs and 
complexity and fits with most of the commercial designs as well.

ÁYŜŜǇ Ŏƻǎǘǎ ǳƴŘŜǊ Ϸрa Ҧ Goal as stated in the bid

Goal: Develop a pilot design with the highest chance of success
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1. Project Management and Planning: Monitor and control the project and project reporting and review 

needs for the next-step pilot.

2. Complete a Pre-FEED Study: Detailed design effort for the integration of SandTES to the designated 

host site, Plant Gaston, at 10-MWhe scale, including AACE Class 4 capital costs and performance 

estimates.

3. Update the Phase I Technoeconomic Study: Update on the cost and performance for commercial-

scale applications of SandTES integrated with a thermal power plant for several markets. 

4. Update the Phase I Technology Gap Assessment: Update based on learnings from the pre-FEED 

study on potential gaps of SandTES and how they will be addressed to be commercial by 2030.

5. Complete an Environmental Information Volume: Compilation of an Environmental Information 

Volume (EIV) for the site, in preparation for the National Environmental Policy Act (NEPA) process. 

6. Update the Technology Maturation Plan: Update the technical review of the technology readiness 

level (TRL) for the system and the plan to advance it through TRL 9, commercial readiness.

7. Update the Commercialization Plan: Update the plan for commercializing SandTES based on the 

evolving energy storage market.

Seven tasks in the one-year project

Phase II Tasks
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Project Org Chart

PM: Andrew Maxson ςEPRI 

Task 1.0 ςProject 
Management and Planning

Andrew Maxson ςEPRI 

Project Manager

Scott Hume ςEPRI 

Technical Manager

PM: Kevin Montesantoς
CDM

Task 2.0 ςPre-FEED 
Study

PMs: Scott Hume ςEPRI; 
Markus Haider ςCDM

Task 3.0 ςTechnoeconomic 
Study

PM: Scott Hume ςEPRI 

Task 4.0 ςTechnology Gap 
Assessment

PM: Markus Haider ςTUW 

Task 7.0 ςCommercialization 
Plan

Andrew Maxson ςEPRI

1.1 Project Management 
Plan

Andrew Maxson ςEPRI

1.2 Technology 
Maturation Plan

EPRI, CDM, Southern, 
and TUW

2.1 Update Technical 
Design

EPRI, CDM, TUW, and 
Southern

2.2 Capital and 
Operating Costs

EPRI, CDM, Southern, 
and TUW

2.3 Performance

Andrew Maxson ςEPRI

1.3 Adjust Project Team 
and Obtain Cost-Share 

Commitments

DOE-NETL
Project Officer 
Jason Hissam

PM: Kevin Montesantoς
CDM 

Task 5.0 ςEnvironmental 
Information Volume

EPRI, CDM, Southern, 
and TUW

PM: Andrew Maxson ςEPRI 

Task 6.0 ςTechnology 
Maturation Plan

EPRI and TUWEPRI and TUW

EPRI, Southern, and 
TUW

8.1 Market Assessment

EPRI, Southern, and 
TUW

8.2 Domestic and 
International Market 

Applicability

EPRI, Southern, and 
TUW

8.3 Development of Use 
Cases

EPRI and TUW

8.4 Advantages of the 
Technology

EPRI, CDM, Southern, 
and TUW

Dr. Andrew Maxson

Sr. Program 
Manager

Scott Hume

Technical 
Executive

Jacob Rushkoff

Engineer/

Scientist II

EPRI Team:
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Existing Site and Proposed Pilot

ÁConcrete TES (CTES) testing underway this year

ÁCTES modules will be removed, steam supply and 
condensate management infrastructure will be 
available for the SandTES installation

SandTES pilot system will utilize existing test site
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Interface with Existing System

Main steam and condensate lines are only HP interfaces

ÁElectrical panel confirmed 
to support SandTES pilot 
loads:

ςBucket elevator

ςFluidization fan

ςDamper actuators

ÁExisting CTES control 
system will be removed, 
SandTES dedicated system 
will be installed
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Interfacing Main Steam System

Existing from CTES project


